A cytoskeleton-associated plasma membrane heparan sulfate proteoglycan in Schwann cells.
Schwann cells cocultured with sensory neurons in a serum-free medium accumulate a single species of radiolabeled heparan sulfate proteoglycan (HS-PG) during incubation in medium containing 35SO4. This HS-PG was poorly extracted from cultures by solutions containing 1% Triton X-100 in low salt buffer or by solutions containing 1 M KCl, 4 M urea plus dithiothreitol, 1 mM Tris-HCl, 5 mM EDTA, or 100 micrograms/ml of heparin. The HS-PG was efficiently extracted, however, by 1% Triton X-100 in the presence of 1 M KCl or by 1% deoxycholate. These treatments solubilize both cell membranes and the Schwann cell cytoskeleton. In intact cells the HS-PG was digested by trypsin, indicating it was at least partially exposed on the cell surface. When solubilized HS-PG was applied to a column of octyl-sepharose CL-4B, more than 90% was retained by the column, but was quantitatively eluted by a solution containing 1% Triton X-100. In addition, the solubilized HS-PG could be incorporated into artificial phospholipid vesicles. These results indicate the HS-PG is an integral plasma membrane protein. The inability of low ionic strength solutions containing Triton X-100 to solubilize the HS-PG suggested it was bound to an additional structure. To determine whether the HS-PG was associated with the cytoskeleton we isolated cytoskeletons by detergent lysis of cells and centrifugation. The major protein components of isolated cytoskeletons were spectrin (Mr 225,000), vimentin (Mr 58,000), and actin (Mr 45,000). When 35SO4-labeled cells were used to prepare cytoskeletons approximately 80% of the total HS-PG was recovered in the cytoskeleton fraction. These results suggest the HS-PG is an externally exposed integral plasma membrane protein that is anchored to the Schwann cell cytoskeleton.